The analytical methods used by Clark and Carr consisted of 12 R-mode cluster analyses, using three coefficients, of the distributional data of conodonts from von Bitter (1972) , Baesemann (1973) , and Perlmutter (1975) . The data of these authors were modified by Clark Similarly, when referring to Streptognathodus-Idiognathodus, we follow the usage of Clark and Carr rather than the phylogenetically correct IdiognathodusStreptognathodus. In Table 1 we provide our identifications of the taxonomic categories of Clark and Carr. Table 2 compares the size and format of data matrices before and after modification by them. A. Streptognathodus-Idiognathodus, natural assemblage, holotype of Scottognathus typica (Rhodes) of Rhodes (1952) Bitter (1972) , data set 2 on Baesemann (1973) , and data set 3 on Perlmutter (1975 von Bitter (1972) Baesemann (1973) Perlmutter (1975) (1972:2^) Baesemann (1973, tables 1-3) processed 229 samples, of which 193 contained conodonts.
Perlmutter (1975, tables 1-6) listed 95 samples, and although he (1975:104) noted that barren samples were not tabulated, samples 4/6 and 10/6 contained no conodonts. Removing these 2 samples and the 17 samples dropped by (von Bitter, 1972; Baesemann, 1973) was consistent (particularly since Perlmutter [1975] lacked these genera); however, the modification of his data set, as were the three components of the same apparatus from the data of Baesemann (1973) . The most characteristic element (PI) of the E. conflexa apparatus was deleted from the data of Perlmutter (1975) (Perlmutter, 1975, Rather, being aware of, and using, natural-assemblage evidence, the three authors realized that the ramiform elements of Streptognathodus-Idiogrwthodus were present throughout the group and were present within the several species of each genus, according to the thenaccepted models. Evidence from natural assemblages was also applied by von Bitter (1972) and Baesemann (1973) (von Bitter, 1972; Baesemann, 1973; Perlmutter, 1975 Behnken (1975) , and may, unlike C. lautus (sensu von Bitter, 1972) , have regularly lacked ramiform elements (von Bitter, 1972) .
CLUSTER ANALYSES
It is difficult to judge the effect that extensive deletion, unequal retention, and large-scale collapsing of data prior to analysis will have on cluster analysis. The data sets of von Bitter (1972) . Baesemann (1973) , and Perlmutter (1975) (Sepkoski, 1974; Nowlan and Barnes, 1981;  Horowitz and Rexroad, 1982 Clark and Carr commented that the use of binary data "equates rare and common elements completely ignoring any numerical relationships among the various morphologic elements," that binary data "equalizes abundant and sparse faunas," and that "this loss of information may be critical for accurate recognition of multielement species" (p. 128). Natural-assemblage models have been used to predict the existence of a particular fixed ratio of platform to ramiform conodonts in a sample; however, ramiform conodonts are, for biological, sedimentological, and methodological reasons, known to be notoriously underrepresented in many faunas (Ellison, 1941; von Bitter, 1972; Carls, 1977; Merrill and Powell, 1980) . Any coefficient that corrects for this shortfall in palaeontological data is useful. Binary coefficients compensate for such underrepresentation. Gill and Tipper ( 1978) We suggest that Clark and Carr attributed too great a taxonomic significance to many of the associations they noted and that they disregarded well-documented (von Bitter, 1972; Merrill, 1973; von Bitter, 1976: Merrill and Martin, 1976) Fig. 2 ), a community characterized on dendrograms (Fig. 2) by the Pa and ramiform elements of the common cavusgnathids (von Bitter, 1972, table 15;  see also Merrill and von Bitter, 1976, Many of the ecological associations of Pennsylvanian conodonts were documented more than a decade ago (von Bitter, 1972; Merrill, 1973; Merrill and von Bitter, 1976 (Figs. 3, 4) . The Adetognathus [Cavusgnathus] ramiform elements are grouped together and are either separated from the Diplognathodus Pa element (Fig. 3) or only join it at a very low level of affinity (Fig. 4) Perlmutter (1975) ; amended from Clark and Carr (fig. 3) using our identifications (Table 1) Adetognathus" (p. 130) . In the case of the analysis of the modified data of Perlmutter (1975) , these results (Fig. 6) are meaningless in terms of demonstrating an anatomical relationship between Diplognathodus Pa elements and potential ramiform elements. The results of similarity analysis of the modified data of Baesemann (1973) (Fig. 7) Perlmutter (1975) and Kozur (1975) for the multi-element Diplognathodus apparatus" (p. 130). Not only is this cluster ill defined, but Kozur and Merrill (in Kozur, 1975) Perlmutter (1975) ; amended from Clark and Carr (fig. 6) using our identifications (Table 1) .
[Cavusgnathus]. . .may be a single element species [correctly, genus]," concluding that "the exact structure associated with Adetognathus [Cavusgnathus] cannot be determined but it may also have been a species [sic] consisting solely of Pa elements" (pp. 131, 132) .
We have no difficulty with the concept of Paelement-only apparatuses (see Merrill and Powell, 1980) -or even with a ramiform-element-only apparatus of Adetognathus [Cavusgnathus] (see von Bitter and Merrill, 1985) -but Clark and Carr were unable to demonstrate (1) the existence of Pa-element-only apparatuses, or (2) that Adetognathus [Cavusgnathus] was exclusively platform only. Their concluding proposition regarding a ramiform-element-bearing Diplognathodus apparatus was not in itself a demonstration of the existence of Pa-element-only apparatuses ofAdetognathus [Cavusgnathus] . Ramiform-bearing apparatuses of Cavusgnathus are well known (Fig. 1B-D (Fig 10) . However, the analysis ol the modified data of von Bitter totalis refutes this possibility (Fig. 11) [Rhodes, 1952;  von Bitter and Merrill, 1985] Merrill and Powell (1980) (Ellison, 1941; von Bitter, 1972; Baesemann, 1973; Merrill, 1975; Merrill and von Bitter, 1984) . Although Clark Hitter. 1976 Hitter. , 1984 Driese, Can, and Clark, 1984) .
Large numbers of platform elements relative to few ramiform elements is a well-documented phenomenon (Ellison, 1941; von Bitter, 1972; Carls, 1977; Merrill and Powell. 1980) Bitter (1972) , Baesemann (1973) , Sweet (1976, 1977) , Rexroad (1981) , Horowitz and Rexroad (1982) , and others.
Clark and Carr, while discussing the results of cluster analysis using Euclidean distance (Fig. 6) Baesemann (1973) . and Perlmutter (1975) relied heavily on the Middle Pennsylvanian natural assemblages of Rhodes (1952) for species of these genera. Sweet (1970a,b; 1976; 1977) , von Bitter (1972) , Baesemann ( ), Merrill (1980 , Merrill and Powell (1980) , Rexroad (1981) , and Horowitz and Rexroad (1982) (Perlmutter, 1975; Clark and Carr, 1982;  von Bitter and Merrill, 1985, in press), and the element composition of Ellisonia spp. was elucidated, again independently and without natural-assemblage blueprints, by Sweet (1970a,b; 1988) and von Bitter and Merrill (1983) .
2) Clark and Carr suggested that if the multielement model of Diplognathodus and Hindeodus was accepted, then it followed that Pa and ramiform elements of these genera should be found in the same stratum.
For anatomical and ecological reasons, ramiform elements did not always accompany their Pa elements.
For example, no one who has examined natural assemblages of Streptognathodus-Idiognathodus seriously questions that species of these genera commonly bore ramiform elements during the Pennsylvanian. However, Upper Carboniferous strata containing large numbers of these ramiform elements alternate with those that either lack, or contain very few, of these elements (Merrill and Powell, 1980) . The most reason-
